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ABSTRACT 

During the  1991 Upper Cook I n l e t ,  Alaska commercial salmon f i s h i n g  season a  t e s t  
f i s h e r y  was used t o  es t imate  the  timing of the  sockeye salmon, Oncorhynchus 
nerka, run as i t  passed a  t r a n s e c t  along the  southern boundary of t h e  management 
area .  The t e s t  f i she ry  operated from 1  July  t o  30 Ju ly  and captured 2,401 
sockeye salmon represent ing  1,574.1 C P U E  po in t s .  Mean d a t e  of t h e  r u n  was 17 
J u l y ,  and t h e  t e s t  f i she ry  encompassed approximately 89.5% of t h e  t o t a l  run. 

K E Y  WORDS: Salmon, Oncorhynchus, Upper Cook I n l e t ,  Alaska, t e s t  f i s h e r y ,  
migratory behavior 





I INTRODUCTION 

I In 1979, the Alaska Department of Fish and Game (ADF&G)  began a t e s t  f i sh ing  
project  near the southern boundary of the  Upper Cook I n l e t  (UCI) salmon 
management area (Figure 1 ) .  The object ive  of t h i s  project  was t o  est imate the 

I t o t a l  run of sockeye salmon, Oncorhynchus nerka ,  t o  UCI before salmon reached 
commercial harvest  a reas .  Such information has helped A D F & G  management 
b io log i s t s  s e t  commercial f i sh ing  times and areas t o  harvest  sockeye salmon 

I 
surplus t o  spawning needs. Test f i sh ing  r e s u l t s  have been reported annually 
s ince  1979 (Wal temyer 1983a, 1983b, 1986a, 1986b7 Hi1 s inger  and Wal temyer 1987, 
Hi ls inger  1988, Tarbox and Waltemyer 1989, Tarbox, 1990). This repor t  presents 
the  r e s u l t s  of the 1991 t e s t  f i shing p ro jec t ,  

METHODS 

T e s t  Fishing 

Sockeye salmon re turning t o  Upper Cook In l e t  were sampled by f i sh ing  

i geographically f ixed s t a t i o n s  between Anchor Point and Red River Delta (Figure 
1 ) .  S ta t ions  were numbered consecutively from ea s t  t o  west.  S ta t ion loca t ions  
were determined from LORAN C coordinates.  A chartered t e s t  f i sh ing  vessel 

I sampled s t a t i o n s  4 - 8 d a i l y .  To determine whether an increase in sampling power 
would improve es t imates ,  an addit ional  s t a t i on  (6a) was sampled every other  day. 
Data f o r  t h i s  s t a t i on  were not incorporated i n to  actual est imates b u t  were 

I 
evaluated independently f o r  t h i s  r epor t .  

Sampling s t a r t ed  on 1 Ju ly  91 and continued through 30 Ju ly .  The chartered 
vesse l ,  F/V Corrina Kay, f i shed 200 fm (366 m )  of 2.1 cm ( 5  1/8 i n )  mult if i lament 

I g i l l  net  during t e s t  f i sh ing .  Dr i f t  g i l l  net web had a filament s i z e  number of 
53/S6F, was 45 meshes deep, and was constructed o f  double knot Super Crystal 
shade number 1.  

A1 1 salmon captured were i den t i f i ed  t o  species.  A1 1 sockeye salmon were measured 
f o r  length (mid-eye t o  fork  of t a i l  in m m ) .  The number of each species caught 

I 
a t  each s t a t i on  was expressed as a catch per uni t  of e f f o r t  ( C P U E )  s t a t i s t i c :  

100 fm x 60 min x number of f i s h  

I CPUE, = 7 

fm of gear x MFT 

where: C P U E ,  = C P U E  f o r  s t a t i on  s ,  and 
MFT = mean f i sh ing  time. 



Mean f i s h i n g  time was ca lcu la ted  as :  1 

[B - A] t [ D  - C] 
MFT = ( C  - B) + 7 

where: A = time net  deployment s t a r t e d ,  
B = time net  f u l l y  deployed, 
C = time net  r e t r i e v a l  s t a r t e d ,  and 
D = time net  f u l l y  r e t r i e v e d .  

Once deployed a t  a  s t a t i o n ,  g i l l  ne t s  were f i shed  30 min before r e t r i e v a l  
s t a r t e d .  I 
Daily C P U E  (CPUE,) was ca lcu la ted  as :  

n 
C P U E ,  = CPUE, 

s = l  

The following physical and chemical measurements were taken a t  the  s t a r t  of each 
s e t :  a i r  temperature, water temperature ( a t  1  m below t h e  s u r f a c e ) ,  wind 
ve loc i ty  and d i r e c t i o n ,  t i d e  s t age ,  water depth,  and water c l a r i t y .  Air and 
water temperatures were measured using a  YSI sa l in i ty / t empera tu re  meter.  
Unfortunately,  the  sal  in i  t y  meter ma1 functioned during the  p r o j e c t .  Wind speed 
was measured in knots and d i r e c t i o n  was recorded as 0 (no wind), 1 ( n o r t h ) ,  2 
( n o r t h e a s t ) ,  3 ( e a s t ) ,  4 ( s o u t h e a s t ) ,  5 ( s o u t h ) ,  6 ( southwest ) ,  7 (wes t ) ,  o r  8 
(nor thwes t ) .  Tide s tage  was c lassed  as f lood ,  ebb o r  s l ack  by observing the  
movement of the  vessel while d r i f t i n g  with the  g i l l  n e t .  Water depth was 
measured in fm using a  Simrad echo sounder, and water c l a r i t y  was measured in m 
using a  1 7 . 5  cm secchi d i sk .  

D e s c r i b i n g  t h e  Salmon M i g r a t i o n  

C a t c h a b i l i t y ,  the  f r a c t i o n  of t h e  ava i l ab le  population taken by a  defined un i t  
of f i s h i n g  e f f o r t ,  was est imated as:  

where: q, = est imated c a t c h a b i l i t y  on day d ,  
r, = adjusted cumulative t o t a l  r e tu rn  on day d ,  and 
c, = cumulative C P U E  on day d .  



Passage r a t e ,  the  expansion f a c t o r  used t o  convert CPUE i n t o  est imated numbers 
of salmon passing the  t e s t  f i sh ing  t r a n s e c t ,  was ca lcu la ted  a s :  

PR = l/q, = passage r a t e  

Since the  t e s t  f i s h e r y  did not encompass the  e n t i r e  sockeye salmon run,  the  t o t a l  
C P U E  f o r  the  t e s t  f i s h e r y  was estimated a f t e r  the  season using t h e  following 
r e l a t i o n s h i p :  

H, 
C P U E ,  = CPUE, x > 

where: CPUE, = t o t a l  estimated C P U E  f o r  the  season,  
C P U E ,  = cumulative C P U E  through f i n a l  day, f ,  of t e s t  f i s h i n g ,  

H, = t o t a l  commercial harvest  f o r  t h e  season 
H,,.,, = t o t a l  commercial catch through f i n a l  day of t e s t  f i s h e r y  

( f + 2 ) ,  and 
2 = number of days i t  took salmon t o  t r ave l  from t e s t  f i s h e r y  

t o  commercial harvest  a reas .  

Estimates of C P U E ,  and CPUE,  values were used t o  es t imate  d a i l y  and cumulative 
proport ions of CPUE,, based on a non-1 inear  model : 

where: y, = cumulative proportion of C P U E  o r  re turn  on day d ,  
a and b = c o e f f i c i e n t s  of model, 

d = day of observation.  

To c a l c u l a t e  mean da te  of r e t u r n ,  the  following formula was used: 

M = a/b 

where: M = mean da te  of r e t u r n ,  

RESULTS 

A t o t a l  of 2,401 sockeye salmon, 35 pink salmon, 0 .  gorbuscha, 671 chum salmon, 
0 .  k e t a ,  690 coho salmon, 0. k i su tch ,  and 2 chinook salmon, 0.  tshawytscha, were 



c a p t u r e d  d u r i n g  t h e  1991 t e s t  f i s h e r y  (Tab le  1 ,  Appendices A-D). D a i l y  sockeye 
salmon c a t c h e s  ranged from 6  t o  455 f i s h  (Tab le  1 ) .  

Sockeye salmon d a i l y  C P U E  v a l u e s  ranged from 5 .0  on 24 J u l y  t o  232.4 on 15 J u l y .  
Cumulat ive  t o t a l  C P U E  f o r  t h e  d u r a t i o n  of t h e  p r o j e c t  was 1 , 5 7 4 . 1  ( T a b l e  1 ,  
F igure  2 and 3 ) .  Using p o s t  season commercial h a r v e s t  f i g u r e s ,  t e s t  f i s h i n g  
spanned a p p r o x i m a t e l y  89.5% of t h e  t o t a l  run. T h e r e f o r e ,  t o t a l  C P U E  f o r  t h e  t e s t  
f i s h e r y  would have been 1 , 7 5 9 ,  i f  t e s t  f i s h i n g  had c o n t i n u e d  t h r o u g h o u t  t h e  
d u r a t i o n  o f  t h e  r u n .  

Sockeye salmon c a t c h e s  a l o n g  t h e  t r a n s e c t  were s i m i l a r  t o  t h e  d i s t r i b u t i o n  o f  
C P U E  v a l u e s .  Approximately  86% of  t h e  t o t a l  sockeye salmon c a t c h  and 84.1% o f  
t h e  t o t a l  C P U E  o c c u r r e d  a t  s t a t i o n s  5 ,  6 ,  and 7 ( T a b l e s  2  and 3 ) .  

Examination o f  d a i l y  and cumula t ive  p r o p o r t i o n s  ( e s t i m a t e d  p o s t  s e a s o n )  o f  t h e  
sockeye salmon run t o  UCI sugges ted  t h a t  on ly  1.4% o f  t h e  run  had passed t h e  
t r a n s e c t  p r i o r  t o  t h e  s t a r t  o f  t e s t  f i s h i n g  on 1 J u l y  and t h a t  t h e  run  was 91.6% 
completed a t  p r o j e c t  t e r m i n a t i o n  (Appendix E ;  F igure  4 ) .  The mean d a t e  o f  t h e  
run was 17 J u l y  1991 which was 3  d  l a t e  r e l a t i v e  t o  t h e  h i s t o r i c  a v e r a g e  ( T a b l e  
4 )  - 
The t o t a l  sockeye salmon run t o  UCI i n  1991 was e s t i m a t e d  t o  'be 3 ,600 ,000  f i s h  
o f  which 2 ,177 ,576  were h a r v e s t e d  i n  t h e  commercial f i s h e r y  ( T a b l e  5 ) .  Es t imated  
passage  r a t e  f o r  t h e  season  was 2 ,047 sockeye salmon p e r  CPUE index p o i n t .  

Water t e m p e r a t u r e s  measured a long  t h e  t r a n s e c t  g e n e r a l l y  i n c r e a s e d  d u r i n g  t h e  
season  from a  low of  8.0°C e a r l y  i n  J u l y  t o  a  h igh o f  11.5"C i n  mid-Ju ly  
(Appendix F ) .  A i r  t e m p e r a t u r e s  f l u c t u a t e d  between 8°C and 15°C d u r i n g  t h e  
p r o j e c t  (Appendix F ) .  Wind v e l o c i t i e s  were g e n e r a l l y  modera te .  However, winds 
o f  20 k n o t s  o r  g r e a t e r  were recorded  on 2 days  (Appendix F )  . Wind d i r e c t i o n  was 
t y p i c a l l y  from t h e  s o u t h e a s t  o r  n o r t h e a s t .  

During t h e  commercial salmon f i s h i n g  season f i v e  e s t i m a t e s  o f  t h e  sockeye  salmon 
t o t a l  run  were made (Tab le  6 ) .  P a s t  s t u d i e s  sugges ted  t h a t  t h e  i n i t i a l  b e s t  f i t  
e s t i m a t e  was n o t  a c c u r a t e  i n  p r e d i c t i n g  t o t a l  run d u r i n g  t h e  season  and t h a t  t h e  
second o r  t h i r d  b e s t  f i t  e s t i m a t e  was u s u a l l y  more u s e f u l .  T h i s  p a t t e r n  was 
a g a i n  e v i d e n t  i n  1991 a s  t h e  i n i t i a l  b e s t  f i t  e s t i m a t e  (1990 run t i m i n g )  on 11 
J u l y  was 9 , 7 0 0 , 0 0 0  f i s h ,  w h i l e  t h e  t h i r d  b e s t  f i t  (1983 run t i m i n g )  was 4 ,200 ,000  
f i s h .  Although both  e s t i m a t o r s  produced s m a l l e r  run s i z e  p r e d i c t i o n s  a s  t h e  
season  p r o g r e s s e d ,  1990 run t iming  sugges ted  t h e  run was well  above i t s  a c t u a l  
s i z e  ( 3 , 6 0 0 , 0 0 0 )  u n t i l  30 J u l y .  Es t imates  based on 1983 run t i m i n g  ranged from 
3 ,400 ,000  t o  4 ,200 ,000  f i s h .  In c o n t r a s t ,  e s t i m a t e s  based on 1990 run t i m i n g  
ranged from 9 , 7 0 0 , 0 0 0  t o  3 ,200 ,000  f i s h .  During a  c r i t i c a l  management t ime  
p e r i o d  (16  - 18 J u l y )  t h e  1990 t iming  d a t a  sugges ted  t h a t  t h e  1991 run c o u l d  be 
5 ,300 ,000  f i s h .  The 1983 comparison b racke ted  t h e  a c t u a l  t o t a l  return w i t h  a  
range  o f  3 . 4  t o  4 . 1  m i l l i o n  f i s h  (Tab le  6  and 7 ) .  C o n s i s t e n t  w i t h  p r e v i o u s  
i n v e s t i g a t i o n s  i n i t i a l  e s t i m a t e s  o f  t o t a l  C P U E  were low ( T a b l e  7 )  and passage  
r a t e  was e s t i m a t e d  high ( T a b l e  8 ) .  

Addi t ion  o f  sampl ing e f f o r t  a t  s t a t i o n  6a (Tab le  9 )  d i d  n o t  a l t e r  e s t i m a t e d  mean 
t i m i n g  o f  t h e  sockeye salmon run .  Visual  comparison o f  run t i m i n g  c u r v e s  wi th  
and w i t h o u t  s t a t i o n  6a i n d i c a t e d  no major d i f f e r e n c e s  ( F i g u r e  4 ) .  Using on ly  
s t a t i o n  6a d a t a  t o  d e f i n e  run t iming  i n d i c a t e d  t h a t  t h e  run was 1 day e a r l i e r  
t h a n  was shown by combining d a t a  from a l l  s t a t i o n s .  



DISCUSSION 

The 1991 season again demonstrated the  continuing problem of t h e  Upper Cook In1 e t  
o f f shore  t e s t  f i s h  program. I n i t i a l  es t imates  show a b ias  towards es t imat ing  
timing t o  be l a t e r  than the  actual  run. Therefore, es t imates  a r e  genera l ly  
g r e a t e r  than the  actual  re turn  e a r l y  in the  season. In 1991, f i s h e r y  managers 
in Upper Cook I n l e t  recognized t h i s  problem and chose t o  use the  t h i r d  best  f i t  
year  a s  a more reasonable approximation of the  run. While t h i s  proved successful  
f o r  the  1991 season i t  was a sub jec t ive  decision which may not be appl i cab le  a l l  
yea r s .  To improve the  re1 i a b i l  i t y  of the  offshore t e s t  f i s h i n g  program, more 
e f f o r t  and monies must be a l loca ted  t o  determine the  cause of these  problems. 
Increased sampling power using hydroacoustic techniques o r  more f i s h i n g  vesse l s  
may be one s o l u t i o n .  
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Table 1.  Summary of f i s h i n g  t ime,  d a i l y  and cumulative 
sockeye salmon catch and C P U E ,  Upper Cook I n l e t  
o f f sho re  t e s t  f i s h i n g  p r o j e c t ,  1991. 

Mean Catch C PU E 
Number Fi shing Mean 

o f Time Length 
Date S t a t i o n s  (min) Daily C u m  Dai ly Cum (mm) 

01 J u l y  
02 J u l y  
03 J u l y  
04 J u l y  
05 J u l y  
06 J u l y  
07 J u l y  
08 J u l y  
09 J u l y  
10 J u l y  
11 J u l y  
12 J u l y  
13 J u l y  
14 J u l y  
15 J u l y  
16 J u l y  
17 J u l y  
18 J u l y  
19 J u l y  
20 J u l y  
21 J u l y  
2 2  J u l y  
23 J u l y  
24 J u l y  
25 J u l y  
26 J u l y  
27 J u l y  
28 J u l y  
29 J u l y  
30 J u l y  



Table  2 .  Es t imated  sockeye salmon c a t c h  by d a t e  and s t a t i o n ,  Upper 
Cook I n l e t  o f f s h o r e  t e s t  f i s h i n g  p r o j e c t ,  1991. 

S t a t i o n  Number 

Date 4  5 6  7  8 T o t a l  

01 J u l y  
02 J u l y  
03 J u l y  
04 J u l y  
05 J u l y  
06 J u l y  
07 J u l y  
08 J u l y  
09 J u l y  
10 J u l y  
11 J u l y  
12 J u l y  
13 J u l y  
14 J u l y  
15 J u l y  
16 J u l y  
17 J u l y  
18 J u l y  
19 J u l y  
20 J u l y  
21 J u l y  
22 J u l y  
23 J u l y  
24 J u l y  
25 J u l y  
26 J u l y  
27 J u l y  
28 J u l y  
29 J u l y  
30 J u l y  

To ta l  154 740 697 636 174 2401 

% 6 . 4  3 0 . 8  29.0 26 .5  7 .2  100.0  



T a b l e  3 .  Es t imated  sockeye salmon C P U E  by d a t e  and s t a t i o n ,  Upper 
Cook I n l e t  o f f s h o r e  t e s t  f i s h i n g  p r o j e c t ,  1991. 

S t a t i o n  Number 

Date 4  5  6  7  8 Tota l  

01 J u l y  0 . 7  
02 J u l y  0 . 0  
03  J u l y  0 . 8  
04 J u l y  1 0 . 1  
05  J u l y  15 .6  
06 J u l y  1 . 6  
07 J u l y  10 .3  
0 8  J u l y  3 . 2  
09 J u l y  1 . 6  
10 J u l y  0 .0  
11 J u l y  5 .0  
12 J u l y  28.2 
1 3  J u l y  1 . 6  
14 J u l y  2 .5  
1 5  J u l y  0 . 0  
16 J u l y  2 . 5  
17 J u l y  4.7 
18 J u l y  5 .7  
19 J u l y  1 2 . 5  
2 0 J u l y  1 0 . 3  
21 J u l y  2 .5  
22 J u l y  0 . 0  
23 J u l y  0 . 8  
24 J u l y  0 . 0  
25 J u l y  0 . 8  
26 J u l y  0 . 0  
27 J u l y  0 . 0  
28 J u l y  
29 J u l y  1 . 1  
30 J u l y  0 . 0  

To ta l  122 .1  499.0 430.0 395.51 2 7 . 5  1574.1 

% 7 . 8  31 .7  27 .3  25.1  8.1 100.0  



Table 4 .  Mean d a t e  of t h e  sockeye salmon run ac ros s  Anchor Poin t  
t r a n s e c t ,  Upper Cook I n l e t  o f f sho re  t e s t  f i s h i n g  p r o j e c t ,  
1979-1991. 

Year Mean Datea 

Coded Calendar 

J u l y  11 
J u l y  15 
J u l y  06 
J u l y  17 
J u l y  15 
J u l y  11 
J u l y  15 
J u l y  16 
J u l y  18 
J u l y  13 
J u l y  14 
J u l y  18 
J u l y  17 

J u l y  14 

" Day (1 )  = June 24. 



Tab le  5 .  The 1991 Upper Cook I n l e t  commercia l  salmon h a r v e s t  

Chi nook Sockeye Coho P i n k  Chum T o t a l  

Number o f  
Date Del i v e r i  es O a i l y  Cum O a i l y  Cum Oai 1 y  Cum Dai 1 y Cum D a i l y  Cum Oai 1 y Cum 

5-27 Mon 8 6 6 6 6 9 1 9 1 
5-31 F r i  14 7 1 137 551  64 2 
6-03 Mon 120 3,047 3,184 1 ,854  2 ,496  
6-07 F r i  23 239 3,423 3,243 5,739 
6-10 Mon 137 1.929 5 .352  4 ,224  9 .963  

6-14 F r i  
6-17 Mon 
6-21 F r i  
6-24 Mon 

I 
___1 

6-28 F r i  
KJ 
I 7-01 Mon 

7-05 F r i  
7-06 Sat 
7-08 Mon 
7-12 F r i  

7-15 Mon 
7-18 Thu 
7-19 F r i  
7-20 Sat 
7 -21  Sun 

7-22 Mon 
7-23 Tue 
7-26 F r i  
7-29 Mon 
7-31 Wed 

8 -01  T ~ U  

8-02 F r i  
8-03 Sat 
8-04 Sun 
8-05 Mon 

- Cont inued  - 



Table 5. ( p .  2 of 2) 

Chi nook Sockeye Coho Pink Chum Total 

Number of 
Date Deliveries D a i  1 y Cum Daily Cum Daily Cum Daily Cum Daily Cum Oai 1 y Cum 

8-09 Fri 571 
8-12 Mon 416 
8-16 Fri 191 
8-19 Mon 134 
8-21 Wed 103 

8-23 Fri 130 
8-26 Mon 74 
8-28 Wed 47 
8-30 Fri 40 

I 
---I 

9-02 Mon 44 

W 
I 9-04 Wed 29 

9-06 Fri 28 
9-09Mon 15 
9-11 Wed 15 
9-13 Fri 12 

9-16 Mon 4 
9-18 Wed 4 
9-23 Mon 1 



Table 6 .  Total o f f s h o r e  t e s t  f i s h i n g  C P U E  and t o t a l  sockeye salmon 
run e s t i m a t e s ,  Upper Cook I n l e t ,  1991. 

Total  
Best Run  

C um F i t  Passage Total  Est imate Percent  
Date C PU Ea Year MSSDEV" Rate CPUE ( X  l o 6 )  Error '  

11 J u l y  379.0  1990 .000018 4 ,212 2.311 9 . 7  169.4  
1983 .000395 4 ,212 1 ,017 4 . 2  16 .7  

16 J u l y  - 9 1 0 . 3  1990 .000122 2 ,834  2,536 7 . 1  97.2  
1983 .002632 2 ,834 1 ,459  4 . 1  1 6 . 7  

1 8  J u l y  1022 .8  1990 .000198 2 ,160  2 ,473  5 . 3  47.2 
1983 .002889 2 ,160 1 ,563  3 . 4  - 5 . 6  

20 J u l y  1136.7  1990 .000553 2 ,454 2 ,326 5 . 7  5 8 . 3  
1983 .002688 2,454 1 ,596  3 . 9  8 . 3  

30 J u l y  1574.1  1990 .000769 1 ,997  1 ,600  3 . 2  - 1 1 . 1  
1983 .001892 1 ,997  1 ,856  3 . 7  2 . 8  

" Cumulative C P U E  from s t a r t  of t e s t  f i s h i n g  t o  es t imated  end of t o t a l  run .  
" Mean sum of squared d e v i a t i o n .  

Percent  e r r o r  = pred ic t ed -ac tua l  
ac tua l  



Table 7 .  Performance of 1983 r u n  timing model as a predic tor  of t o t a l  
sockeye salmon run s i z e  in 1991, Upper Cook I n l e t ,  of fshore  t e s t  
f i shing p ro jec t .  

C P U E a  Total Return" 

Percent Estimate Percent Percent 
of o f Errorc Estimate Error" 

Date Total R u n  Total (%)  (mi 11 ions)  ( % )  

11 July 23 .3  1 , 0 1 7  -42.2  4 .2  16 .7  

16 July 43 .9  1 , 4 5 9  -17.1 4 . 1  13 .9  

18 July 5 3 . 3  1 ,563  -11 .1  3 . 4  . - 5 . 6  

20 July 62 .4  1 ,596  - 9.3  3.9 8 . 3  

30 July 9 1 . 6  1 ,856  5 . 5  3 . 7  2 . 8  

Total C P U E  f o r  season was 1 , 7 5 9 .  Percent migration based on curve f i t  
of da i ly  index points .  

" Total sockeye salmon return was 3 . 6  mil l ion f i s h .  
' Mean percent e r r o r  ( M P E )  = -14 .8  

Absolute MPE ( A M P E )  = 1 7 . 0  
" MPE = 7.2  

AMPE = 9 . 5  



T a b l e  8 .  E s t i m a t e s  o f  sockeye salmon c a t c h a b i l i t y ,  passage  r a t e ,  and 
r e l a t i v e  e r r o r  o f  e s t i m a t e s ,  Upper Cook I n l e t ,  Alaska o f f s h o r e  
t e s t  f i s h i n g  p r o j e c t ,  1991. 

Date  

Catchabi  1 i t y a  Passage Rateb 

Percen t  P e r c e n t  
E r r o r  - 1 E r r o r  

4 (%I  q (%) 

11 J u l y  0.000237 -51.5  4 ,212 1 0 5 . 8  

16 J u l y  0.000353 -27 .8  2,834 38 .4  

18 J u l y  0.000463 - 5 . 3  2,160 5 . 5  

20 J u l y  0.000407 -16 .8  2 ,454 1 9 . 9  

30 J u l y  0.000500 2 .2  1 ,997  - 2 . 4  

" C a t c h a b i l t y  ( q )  f o r  1991 was 0.000489. 
V a s s a g e  r a t e  f o r  1991 was 2 ,047  f i s h  pe r  u n i t  o f  e f f o r t ?  
M P E  = 1 9 . 8  

AMPE = 20.7 
" MPE = 33 .4  

AMPE = 3 4 . 4  



Table  9 .  Summary o f  sockeye salmon f i s h i n g  e f f o r t ,  d a i l y  and cumula t ive  
c a t c h ,  and d a i l y  and c u m u l a t i v e  CPUE a t  S t a t i o n  6 a ,  Upper Cook 
I n l e t  o f f s h o r e  t e s t  f i s h i n g  p r o j e c t ,  1991. 

Mean Catch 
Number F i s h i n g  

C P U E  

o  f  Ti me 
Date S t a t i o n s  (mi n)  D a i l y  C u m  D a i l y  C urn 

02 J u l y  
03 J u l y  
04 J u l y  
05 J u l y  
06 J u l y  
07 J u l y  
08 J u l y  
09 J u l y  
10 J u l y  
11 J u l y  
12 J u l y  
13 J u l y  
14 J u l y  
15 J u l y  
16 J u l y  
17 J u l y  
18 J u l y  
19 J u l y  
20 J u l y  
21 J u l y  
22 J u l y  
23 J u l y  
24 J u l y  
25 J u l y  
26 J u l y  
2 7  J u l y  
28 J u l y  
29 J u l y  



Figure 1. H a p  of U p p e r  Cook Inlet. Alaska.  shoving 
location of Offshore Test Fish t r a n s e c t .  

a 
I 



DAY (Day 1 = 24 June) 

Figure 2. Daily (upper) and cumulat ive (lower) CPUE fo r  sockeye 

salmon recorded during the 1991 of fshore test f ish 

project,  Upper Cook Inlet, Alaska. 







Appendix A.1. Summary of pink salmon f i s h i n g  e f f o r t ,  d a i l y  and 
cumulat ive c a t c h ,  and d a i l y  and cumulative CPUE, Upper 
Cook I n l e t  o f f sho re  t e s t  f i s h i n g  p r o j e c t ,  1991. 

Mean 
Number 

Catch 
F ish ing  

C PU E 

o f  T i  me 
Date S t a t i o n s  (mi n) Dai ly C u m  Dai ly C u m  

01 J u l y  
02 J u l y  
03 J u l y  
04 J u l y  
05 J u l y  
06 J u l y  
07 J u l y  
08 J u l y  
09 J u l y  
10 J u l y  
11 J u l y  
12 J u l y  
13 J u l y  
14 J u l y  
15 J u l y  
16 J u l y  
17 J u l y  
18 J u l y  
19 J u l y  
20 J u l y  
21 J u l y  
22 J u l y  
23 J u l y  
24 J u l y  
25 J u l y  
26 J u l y  
27 J u l y  
28 J u l y  
29 J u l y  
30 J u l y  



Appendix A.2. Estimated pink salmon ca tch  by d a t e  and s t a t i o n ,  Upper 
Cook I n l e t  o f f s h o r e  t e s t  f i s h i n g  p r o j e c t ,  1991. 

S t a t i o n  Number 

Date 4 5 6 7 8 T o t a l  

01 J u l y  
02 J u l y  
03 J u l y  
04 J u l y  
05 J u l y  
06 J u l y  
07 J u l y  
08 J u l y  
09 J u l y  
10 J u l y  
11 J u l y  
12 J u l y  
13 J u l y  
14 J u l y  
15 J u l y  
16 J u l y  
17 J u l y  
18 J u l y  
19 J u l y  
20 J u l y  
21 J u l y  
22 J u l y  
23 J u l y  
24 J u l y  
25 J u l y  
26 J u l y  
27 J u l y  
28 J u l y  
29 J u l y  
30 J u l y  

Total  4 9 11 3 8 3 5 

% 11.4 25.7 31.4 8.6 22.9 100.0 



Appendix A.3.  Est imated  p ink  salmon C P U E  by d a t e  and s t a t i o n ,  Upper 
Cook I n l e t  o f f s h o r e  t e s t  f i s h i n g  p r o j e c t ,  1991. 

S t a t i o n  Number 

Date  4 5 6 7 8 T o t a l  

01  J u l y  0 . 0  0 .0  0.0 0.0 0 . 0  0.0 
02 J u l y  0.0 0 . 0  0.0 0 .0  0.0 
03 J u l y  0.0 0 .0  0 .0  0 .0  0 . 0  0 . 0  
04 J u l y  0.0 0.0 0 . 0  0.0 0.0 0.0 
05 J u l y  0 . 0  0.0 0.0 0.0 0 .0  0.0 
06 J u l y  0 . 0  0.0 0.0 0.0 0.0 0 .0  
07 J u l y  0 .0  0 . 0  0.0 0.0 0 .0  0 .0  
08 J u l y  0 . 0  0.0 0.0 0.0 0.0 0 . 0  
09 J u l y  0 . 0  0 . 0  0 . 0  0.0 0.0 0 . 0  
10 J u l y  0 . 0  0 . 8  0 . 0  0 . 0  0 .0  0 . 8  
11 J u l y  0 . 0  0.0 0.6 0 .0  0 .O 0.6 
12 J u l y  0 . 0  0.0 0 . 0  0.0 0 . 0  0.0 
13 J u l y  0 . 8  0.0 1.4 0.0 0 . 0  2 .1  
14 J u l y  0 . 0  1 .6  0.0 0 .0  0 .0  1.6 
15 J u l y  0 .0  0 .0  1 .5  0.0 0 .0  1.5 
16 J u l y  0 . 0  0.0 0.0 0.0 0 .7  0.7 
17 J u l y  0 . 0  0 . 0  0.0 0.0 0 .0  0 . 0  
18 J u l y  0 . 8  2 .0  0.0 0.8 0 .8  4.5 
19 J u l y  0.8 0 .0  0.0 0 . 0  0.0 0.8 
20 J u l y  0 . 8  1 .2  0.0 0.8 0.0 2.8 
21 J u l y  0.0 0 . O  0.7 0 . 7  0 .0  1.3 
22 J u l y  0.0 0 .8  0.0 0 . 0  0 . 8  1 .6  
23 J u l y  0 . 0  0 .0  0 .8  0.0 2.0 2.8 
24 J u l y  0 . 0  0 . 0  0 . 8  0.0 0 . 0  0 .8  
25 J u l y  0 . 0  0 .0  0 . 0  0 . 0  0 .7  0.7 
26 J u l y  0 . 0  0 .0  0 . 6  0.0 0 .0  0.6 
27 J u l y  0 . 0  0.0 0 . 0  0 . 0  0 .0  0.0 
28 J u l y  0 .0  0 . 0  0 .0  0 . 0  
29 J u l y  0 . 0  0 .6  0 .7  0.0 0 .0  1.3 
30 J u l y  0 . 0  0 .0  0.0 0 . 0  0 .8  0 .8  

T o t a l  4 9 11 3 8 3 5 

% 12 .4  27.3 28.0 9 . 1  23.2 100.0 



Appendix B.1.  Summary of  chum salmon f i s h i n g  e f f o r t ,  d a i l y  and 
cumulat ive c a t c h ,  and d a i l y  and cumulat ive CPUE, 
Upper Cook I n l e t  o f f sho re  t e s t  f i s h i n g  p r o j e c t ,  1991. 

Mean Catch C P U E  
1 

Number Fishing 
o f  Time 

Date S t a t i o n s  (mi n )  Dai ly  C um Dai ly  C um 1 
01 J u l y  
02 J u l y  
03 J u l y  
04 J u l y  
05 J u l y  
06 J u l y  
07 J u l y  
08 J u l y  
09 J u l y  
10 J u l y  
11 J u l y  
12 J u l y  
13 J u l y  
14 J u l y  
15 J u l y  
16 J u l y  
17 J u l y  
18 J u l y  
19 J u l y  
20 J u l y  
21 J u l y  
22 J u l y  
23 J u l y  
24 J u l y  
25 J u l y  
26 J u l y  
27 J u l y  
28 J u l y  
29 J u l y  
30 J u l y  



Appendix B.2.  Est imated  chum salmon c a t c h  by d a t e  and s t a t i o n ,  
Upper Cook I n l e t  o f f s h o r e  t e s t  f i s h i n g  p r o j e c t ,  1991. 

S t a t i o n  Number 

Date  4 5 6 7 8 T o t  a1 

0 1  J u l y  
02 J u l y  
03 J u l y  
04 J u l y  
05 J u l y  
06 J u l y  
07 J u l y  
08 J u l y  
09 J u l y  
10 J u l y  
1 1  J u l y  
12 J u l y  
13 J u l y  
14 J u l y  
15 J u l y  
16 J u l y  
17 J u l y  
18 J u l y  
19 J u l y  
20 J u l y  
21 J u l y  
22 J u l y  
23 J u l y  
24 J u l y  
25 J u l y  
26 J u l y  
27 J u l y  
28 J u l y  
29 J u l y  
30 J u l y  

T o t a l  14 123 332 165 3 7 671  



Appendix B.3. Est imated chum salmon C P U E  by d a t e  and s t a t i o n ,  
Upper Cook I n l e t  o f f s h o r e  t e s t  f i s h i n g  p r o j e c t ,  1991. 

S t a t i o n  Number 

Date 4  5  6 7  8 T o t a l  

01 J u l y  
02 J u l y  
03 J u l y  
04 J u l y  
05 J u l y  
06 J u l y  
07 J u l y  
08 J u l y  
09 J u l y  
10 J u l y  
11 J u l y  
12 J u l y  
13 J u l y  
14 J u l y  
15 J u l y  
16 J u l y  
17 J u l y  
18 J u l y  
19 J u l y  
20 J u l y  
21 J u l y  
22 J u l y  
23 J u l y  
24 J u l y  
25 J u l y  
26 J u l y  
27 J u l y  
28 J u l y  
29 J u l y  
30 J u l y  

To ta l  1 1 . 6  79.1 209.9 105.2  26 .9  432 .7  

% 2 .7  18 .3  48.5 24 .3  6 . 2  100.0  



Appendix C.1. Summary o f  coho salmon f i s h i n g  e f f o r t ,  d a i l y  and 
c u m u l a t i v e  c a t c h ,  and d a i l y  and c u m u l a t i v e  CPUE, Upper 
Cook I n l e t  o f f s h o r e  t e s t  f i s h i n g  p r o j e c t ,  1991. 

Mean Catch C P U E  
Number F i s h i n g  

o  f  Ti me 
Date  S t a t i o n s  (mi n)  D a i l y  C um Da i ly  C u m  

01 J u l y  
02 J u l y  
03 J u l y  
04 J u l y  
05 J u l y  
06 J u l y  
07 J u l y  
08 J u l y  
09 J u l y  
10 J u l y  
11 J u l y  
12 J u l y  
13 J u l y  
14 J u l y  
15 J u l y  
16 J u l y  
17 J u l y  
18 J u l y  
19 J u l y  
20 J u l y  
21 J u l y  
22 J u l y  
23 J u l y  
24 J u l y  
25 J u l y  
26 J u l y  
27 J u l y  
28 J u l y  
29 J u l y  
30 J u l y  



Appendix C.3 .  Estimated cohc salmon C P U E  by d a t e  and s t a t i o n ,  
Upper Cook I n l e t  o f f s h o r e  t e s t  f i s h i n g  p r o j e c t ,  1991. 

S t a t i o n  Number 

Date 4  5  6  7  8 Total 

01 J u l y  
02 J u l y  
03 J u l y  
04 J u l y  
05 J u l y  
06 J u l y  
07 J u l y  
08 J u l y  
09 J u l y  
10 J u l y  
11 J u l y  
12 J u l y  
13 J u l y  
14 J u l y  
15 J u l y  
16 J u l y  
17 J u l y  
18 J u l y  
19 J u l y  
20 J u l y  
21 J u l y  
22 J u l y  
23 J u l y  
24 J u l y  
25 J u l y  
26 J u l y  
27 J u l y  
28 J u l y  
29 J u l y  
30 J u l y  

Tota l  17 .9  58.0 177.4 164.5 64 .1  481.9 

% 3 . 7  12.0 36.8 34 .1  13 .3  100.0 



Appendix D.2. Est imated  chinook salmon c a t c h  by d a t e  and s t a t i o n ,  
Upper Cook I n l e t  o f f s h o r e  t e s t  f i s h i n g  p r o j e c t ,  1991. 

S t a t i o n  Number 

Date 4 5 6  7 8 Tot a1 

01 J u l y  
02 J u l y  
03 J u l y  
04 J u l y  
05 J u l y  
06 J u l y  
07 J u l y  
08 J u l y  
09 J u l y  
10 J u l y  
11 J u l y  
12 J u l y  
13 J u l y  
14 J u l y  
15 J u l y  
16 J u l y  
17 J u l y  
18 J u l y  
19 J u l y  
20 J u l y  
21 J u l y  
22 J u l y  
23 J u l y  
24 J u l y  
2 5  J u l y  
26 J u l y  
27 J u l y  
28 J u l y  
29 J u l y  
30 J u l y  

T o t a l  0 0 1 1 0 2 



Appendix 0 . 3 .  Est imated chinook salmon C P U E  by d a t e  and s t a t i o n ,  
Upper Cook I n l e t  o f f s h o r e  t e s t  f i s h i n g  p r o j e c t ,  1991. 

S t a t i o n  Number 

Date 4  5 6  7 8 T o t a l  

01 J u l y  
02 J u l y  
03 J u l y  
04 J u l y  
05 J u l y  
06 J u l y  
07 J u l y  
08 J u l y  
09 J u l y  
10 J u l y  
11 J u l y  
12 J u l y  
13 J u l y  
14 J u l y  
15 J u l y  
16 J u l y  
17  J u l y  
18 J u l y  
19 J u l y  
20 J u l y  
21 J u l y  
22 J u l y  
23 J u l y  
24 J u l y  
25 J u l y  
26 J u l y  
2 7  J u l y  
28 J u l y  
29 J u l y  
30 J u l y  

-- - 

Tot a1 0 .0  0 . 0  0 . 8  0 . 8  0 . 0  1 . 6  



Appendix E . 1 .  E n t r y  p a t t e r n  o f  sockeye salmon i n t o  Upper Cook I n l e t ,  
A l a s k a ,  1991, e s t i m a t e d  from d a i l y  C P U E  measured a t  t h e  
l a t i t u d e  o f  Anchor P o i n t .  

Day Date Inpu t  Es t imated  
Y Y 

9 702 .0268 .0529 
10 703 .0300 .0632 
11 704 .0416 .0753 
12 7 0 5 .0564 .0896 
13 706 .0767 . l o 6 2  
14 707 .0962 . I254  
15 708 . I 1 1 5  . I 4 7 6  
16 709 . I388  . I 7 2 9  
17 710 . I540  .2016 
1 8  71 1 .2155 .2336 
19 712 .2472 .2690 
2 0 7 13 .3304 .3077 
2 1 714 .3447 .3492 
2 2 7 15 .4768 .3932 
2 3 7 16 .5175 .4389 
2 4 7 17 ,5264 .4857 
2 5 718 .5815 .5328 
2 6 719 .6030 .5793 
2 7 720 .6462 .6244 
2 8 721 .6666 .6675 
2 9 722 .7125 .7079 
3 0 723 .7362 .7453 

.7794 3 1 724 .7391 
3 2 725 .7603 .8101 
3 3 726 .7750 .8374 
3 4 727 .8230 .8615 
35 728 ,8350 .8825 
3 6 729 .8882 .go07 
3 7 730 .8949 .9163 



Appendix F . 1 .  Environmental measurements and o b s e r v a t i o n s  made i n  Upper Cook 
I n l e t ,  1991, Alaska d u r i n g  t h e  o f f s h o r e  t e s t  f i s h i n g  p r o j e c t .  

A i r  Water Wind Water 
Temp Temp Vel Wind T i d e  Depth Secchi  

Date S t a t i o n  ( c )  ( c )  ( k n o t s )  Dira  S t  age" ( f )  (m) 

01 J u l y  

02 J u l y  

03 J u l y  

04 J u l y  

05 J u l y  

06 J u l y  

07 J u l y  

08 J u l y  



Air Water Wind Water 
Temp Temp Vel Wind Tide Depth Secchi 

Date S ta t ion  ( c )  ( c )  (knots)  Dira Stageb ( f )  (m) 

09 J u l y  

10 J u l y  

11 J u l y  

12 J u l y  

13 J u l y  

14 J u l y  

15 J u l y  

16 J u l y  

17 J u l y  



Appendix F .1 .  (p .  3  o f  4) 

A i r  Water Wind Water 
Temp Temp Ve l  Wind T i d e  Depth Secch i  

Date S t a t i o n  ( c )  ( c )  ( k n o t s )  D i r "  S t  age" ( f (m) 

17 J u l y  

18 J u l y  

19 J u l y  

20 J u l y  

21 J u l y  

22 J u l y  

23 - Ju l  

24 July 

25 J u l y  



Appendix F . 1 .  (p 4 of 4) 

Air Water Wind Water 
Temp Temp Vel Wind Tide Depth Secchi 

Date Station ( c )  (c) (knots) Dira Stage" ( f  (m) 

25 J u l y  6 
7 

26 J u l y  8 
7 

27 J u l y  4 
5 
6 
7 
8 

28 J u l y  8 
7 
6 

29 J u l y  4 
5 
6 
7 
8 

30 J u l y  8 
7 

Wind direction code l=north,2=northeast73=east,4=southeast, 
5=south76=southwest,7=west,8=northwest 

" Tide stage code 1=high,2=low73=ebb,4=flood 


